Murine double minute 2 siRNA and wild-type p53 gene therapy interact positively with zinc on prostate tumours in vitro and in vivo.
Prostate cancer (PCa) often shows either mutations of the p53 gene or inactivation of the P53 protein. The latter may be due to up-regulation of mouse double minute 2 homologue (MDM2), which functions both as an E3 ubiquitin ligase to degrade P53 protein via the proteasome and an inhibitor of P53 transcriptional activation. Zinc plays a crucial role in stabilizing the P53 DNA binding domain, but PCa cells often lack the ability to accumulate sufficient zinc. In the present study, we explore the optimal approach to retention of P53 function. To restore the defective P53 pathway in PCa, we have explored a combined treatment of Pmp53 [a plasmid containing both mdm2 small interfering RNA (Si-MDM2) and the wild-type p53 gene] with zinc. This treatment retains the wild-type P53 conformation and function in PCa in vitro and in vivo. Combined treatments significantly inhibited tumour xenograft growth, retaining wild-type P53 conformation and enhancing its transcriptional regulation of p21 and bax gene expression, leading to the decreased proliferation and increased apoptosis. These in vivo findings were confirmed by in vitro culture of PCa PC-3 (p53 null) or DU145 (mutant p53) cells and showed a positive effect of the combined therapy on cell cycle arrest and massive apoptosis. Our findings suggest that the combined therapy of Pmp53 with zinc is an effective strategy that may open a new therapeutic avenue in some cancers expressing low levels of zinc and a defective P53 status.